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MANDEL'SHTAM, S. L. 


USSR/ Physics 
Spectral Lines 


Spectrum Analysis 
"Factors Affecting the Intensity of Spectral Lines in "james during Spectrum Analyaia," 
VY. G. Alekseyeva, S. L. Mandel'dhtam, Physics Laberatory imeni P. M. Lebedev, Acadeny 
of Sciences of the USSR, 16 pp 


Jul 47 


"Zimr Tekh Fiz" Vol XVII, No 7 


Discusses work conducted to investigate Yarious tin compounds, the effect on the 
intensity of the lines separated in volatile compounds, the conditions for éisassociation 
of galts which are introduced and the formation of new mofecules in the flames, and 


approximaté<calculations for the degree of disassociation for various COMPOUNAS 6 - 
The author attempts to explain the intensity of the spectral lines on the basis of the 
data obtained from the experinents. 
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Broadening of Haes under the actica of lons end 
electrons. 0S, 1. Mandel'sbtam and N. N. Sobolev (PN 
Lebedev Phys Inst Acai Sel (SSK, Moscow! 
Zhur, Eaipll, Teoret. Fis. 20, 324-1040) Celterha ate 
derived fur the applicability of collision and of statistical 
considerations. Collision consiferations are applicable af 
the (ime of the colfision ¢ is much shurter thin the mean 
thie ¢ eclipsing between collisions. With © = ot, where 
ep = radius of the effective cross section for the collision, r= 
relative velocity of the colliding particles, and 0 = | - 
eet V. where V © no. of electrons or ions, ce , the criterion 
Iwountes we4V 1. For spcetsal tines with linear Stark 
effect, p ~ wa/t, where a © Stark const. for the given line, 
and for tines with quadratic effect, 9 = (98.2075, henee 
the criteria BR’, @ vat V/s? band Ro” = 298N Ur, 
resp. The corresponding criteria for the applicability of 
Hudtstmask’s statiatheal coussferation ase, resp, Ke # 
aN py o> band Ko «© pir 1. The comste os and 8 
wee related to the cousts. of and 4 of the linear and the 
quadratic Stark effects (3A = HE and dA © BEY rey. 
where E = elec. field strength) by a = 2.7 X 10) A A and 
8 0.38 B/d*. In an elec. arc at SQU0°K., for quadratic 
lines, the criteria are, for browdening by clectron collsion, 
RY =o 3X 10 8S Land 8° = 7 XK IU do > Tan for 
broadening by jon collision, RLY = 1 & td oe FD anil 
KR” = 2X 10% > 1. Comparison with expt! data for 
lines with quadratic Stark effect shows the applicability of 
the collision criteria R,”. Estn. of the abs. broadening 
shows that fer nes with 6 = 1K 1 - EK MO #itis 
due arin 4 to collisions with electrons For tines with 
luwee 8, the rule af Stark beaadening acconies urgligible, 
whereas fur lines with higher 4, atatiswal Droudening may 
become significant. In the case of Ines with linear Stark 
effect, cullision and stutisticul broadening play roles to 
approx. the same extent. N. Thon 
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MANDEL SHAN, “5b, = 


KIBISOV, G.I., kandidat khimicheskikh nauk; STERIN, Kh.Ye., kandidat 
fizikomatematicheskikh nauk; VHEDEN-KOBETSKAYA, T.0., mladshiy 
nauchnyy sotrudnik; MANDEL'SHTAM, S.L., doktor fiziko-matena- 
ticheskikh nauk, redaeear"GUROt? "REPS, radaktor; SOKOLOVA, 
T.F., tekhnicheskiy redaktor. 


(Spectrun analysis; annotated list of Soviet works on spectrum 
analysis, 1931-1950] Spektral'nyi analiz: annotirovannyi 
ukazatel' sovetskikh rabot po spektral'nom analizy, 1931.-1950. 
Moskva, 1955. 181 p. (MLRA 8:12) 


1. Akademiya nauk SSSR. Komissiya po spektroskopii. 
(Bibliography-~Spectrum analysis) 
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SRTORESY 


MANDEL‘ SHTAM ,S.L.; SUKHODREV ,N.K. 
aA ISTE TO xy 
Applicability of Kirchoff law to the emission _ eagles 
char lasma. Izv. AN SSSR Ser. fiz. 19 no.1:1l- a~ 3 
oe (MIRA 8:9) 


1. Pizicheskiy institut imeni P.N.Lebedeva Akademii nauk SSSR 
(Spectrum analysis) (Spectrometer) 
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MANDEL'SHTAM,S.L,; TINDO,1.P. 


Additional data onthe photoelectric investigation of spark 
channel spectra. Izv. AN SSSR. Ser. fiz. 19 no.1:60-61 Ja- 
F '55. (MERA 8:9) 


l. Fizicheskiy institut imeni P.'N.Lebedeva Akademii nauk SSSR 
(Spectrum analysis) (Spectrometer) 
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MANDEL'SHTAM, S., Moscow. 


"Gross Stability of Toroid Discharges by Comparison with Vortex Theory," 
o paper submitted ot the Third Interationyl Conference on Ionization - 
Phendmens in Gases, 11-15 Jun 57, Venice. 
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MANDEL 'SHTAM, S.L.; CHULANOVSKIY, V.M, 
Smrrere eFEDGEL ERED EONS, 


The Tenth All-Union Conference on Spectroscopy and its 
Applications. Opt. 1 spektr., 2 no.1:143 Ja '57. (MLRA 10:2) 


(Lvov--Spect rum analysis--Congresses) 
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Conference c:. hiectris vor. 
Kontaktas:) 
PERIODICAL: Avtonatina i Tele sekhanika, 1357, 4 Gourd, pa. 99-120 (USSR) 
ABSTRACT: This conference touk place in Moscoa frou Novenber 26S to pgth 
1956. It was organised by tus Inetitute for Automation ind euote 
Control Al USSR toxetner with the Scientific Rewsearcl lnietitutce. 
17o representatives fron 33 orzanisatisn. took part: 33 institutes 
and 20 maxing Tirus. 25 lectures were ,,iven. 
S.L. Mandeltshtaa, Ver. Ghabarwaxiy ana 
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Mandel'shtam, S.L., Doctor of Physical-Mathematical  30-8-9/37 
Sciences, 
Striganov, A.R., Doctor of Physical-Mathematicat Sciences 


A Symposium on Spectrography at Chicago (Simpozium po 
spektroskopii-v _Chikags) 


Vestnik Akademii Nauk SSSR, 1957, Vol. 27, Nr 8, pp.60-62 ( USSR) 


The authors of this report attended the above mentioned sympo- 
sium (29.April - 1.May). More than half of the reports was de- 
voted to the various problems concerning the practical applica- 
tion of the emission spectral analysis; the corresponding de- 
vices and exhibits were demonstrated. The works on the deter- - 
mination of P, S$, C in steel were of special interest. In his 

report N. Launami (" Sweden ~) painted out the possibility 

to determine P in steels by means of a quantometer. E. Lushera 

(Switzerland) dealt with the problem of the immediate re- 

gistering in the ultraviolet of the vacuum. Special interest 

was caused by the reports on the application of the method of 

transmission in spectroanalysis which was applied for the first 
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30-8-9/ 37 
A Symposium on Spectrography at Chicago 


time in the USSR “(N.S.‘S¥entitskiy and Taganov). The author of this 
paper reported on "The spectral analysis according to the 
Evaporation Method" and "Graduation Graphics for the Case of 

an Isotope Spectral Analysis". It is remarkable that for 

spectral analysis the American collegues mainly apply the 
photoelectric method. 


AVATLABLE: Library of Congress 
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AUTHOR MANDEL'SHTAM, Solo, YEFREMOV, Aol. 53-1b-11/18 

TITLE ‘Investigations of the Short-Wave Ultraviolet Radiation of the Sun 
(Issledovaniya korotkovolnovogo ul'travioletogo izlucheniya soints4c 

; Russian) 

PERIODICAL Uspekhi Fiz. Nauk, 1957, Vol 63, Nr 1b; pp 163 - 180 (UeS-SoRo) 

ABSTRACT The present paper gives 4 short report on recent results obtained by 


experimental and theoretical work on the short«wave radiation of the 
sun which were published since the first survey given of this topie 
(SoLo MANDELSHTAM, Uspekhi Fiz. Nauk, Vol 6, p Ls (1952)). The author 
further suggests that experiments be carried out by means of artificial 
earth sateslites. 


The radiation of the photospheres The authors describe the paper by He 
, Tophys« Jo Vo 7; p 29 (1953) as the most important in 
this field, Above all the presence of various elements in the sun is 
discussed, something is also said on molecular bonds. According to the 
authors! opinion this paper by Clearman does not contain any essentially 
new results. Other papers (among them theoretical ones) are then dise 
cussedo ; 


The radiation of the chromosphere was investigated by the spectral ana= 
Tysis of Light by means of spectrogr aphs. Photoelectric receivers with 


Card 1/h separation of a narrow spectral region were also used. By special systems 
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Investigations of the Short-Wave Ultraviolet Radiation of the Sun 


the optical axis of the spectrograph could be oriented to the sun, while 
the rocket covered the upper part of its orbit. In this manner the re- 
corded spectrum could be farther advanced into the short-wave region. 
Various papers on this problem are discussed. 


The radiation of the corona was investigated in earlier as well as in 
fore recent works by means of photoelectric receivers, i.e. photon coun- 
ters which separate narrow spectral regions by filters, The papers on 
this problem are discussed in short. 


The variations of radiation and the experiments carried out by means of 
artificial earth satellites. The results given in the aoacadtng articles 
Indicate the existence of very considerable variations of intensity of 
the line Ls emitted by the chromosphere and of the roentgen region of 


the spectrum emitted by the corona. These variationsare doubtlessly con- 
nected with physical processes taking place in the chromosphere and in 
the corona of the sun. These variations of the intensity of short-wave 
ultraviolet fonizing radiation of the sun cause considerable perturba- 
tions in the terrestrial atmosphere (disturbance of radio communication, 
magnetic storma etc.). The attempt was recently made to connect these 
variations with solar eruptions. 
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53-1b-11/18 
Investigations of the Short-Wave Ultraviolet Radiation of the Sun 


The international geophysical year just coincides with the ll years’ 

‘ period of maximum solar activity, which is very favorable for the in= 
vestigations of the variations of the intensity of short-wave solar ra=| 
diation. Artificial earth satellites should be well suited for this pur- 
pose. Experiments planned in the USA are mentioned. In the U.S.SR. the 
measurements of solar radiation will be begun in the roentgen region of 
the spectrum. The individual spectral regions will be separated by fil- 
ters. The radiation currents will be measured by a single receiver. The 
block system of an apparatus for the recording of the roentgen region 
of the solar spectrum is jllustrated by a drawing. Multipliers of be- 
ryllium bronze will be used as radiation receivers for secondary elec~ 
trons. In front of the receiver are placed filters consisting of alu- 
minum, beryllium, and polyethylene filters of various thicknesses. The 
calculated transmission curves of various filters are illustrated by 4 
diagram and discussed. Every other two filters are changed in series. 

In the disk with the filters there are also normal holes through which 
the radiation directly impinges on to the photocathode. The signals 
(voltage pulses) coming from the receiver impinge on to a counting and 
recording radiotechnical system. At the output of this system continous 
Card 3/4 voltages develop proportional to the counting speed of the pulses. The 
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Investigations of the Short-Wave Ultraviolet Radiation of the Sun 


following stage in the investigations with earth satellites consists 
of the determination of the line spectra of the chromosphere and the ™ 
corona of the sun. (With 13 illustrations, 5 tables). 


Not given 


Library of Congress 
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Mandel'shtamn, S.L, 
Se ee ee eS 
A Short Sketch of the Life and Activities of G.S. Landsberg, 
Academician ( Kratkiy ocuerk zhizni i deyatel'- 
nosti Akademika G.S. Landsberga) 


Uspekhi Fiz Nauk, 1957, Vol. 63, Nr 2, pj. 289 - 299 (USSR) 


The course of the life of Grigor S3amuilovich Landsberg was 
lacking spectacular events, as it often happens in the case of 
eminent scientists, but the more brillant was his scientific 
career. The development of spectral anaiysis in the Soviet 

Union is closely connected with the name of Landsberg. Landsberg 
was born in Vologda on January 22nd, 1890, he was the son of an 
official of the State Forest Service. He commenced his studies 
at the Mathematical-Physical Faculty of the Moscow University 

in 1908, and he left it with an excellent diplome. He published 
his first scientific paper on very high resistancesin 1915 

Later on, he was called to the arms. From 1918 to 1920 he lec- 
tured at the Agricul_tural Institute in Omsk and after his re- 
turn to Moscow he became a collaborator at the Institute for 
Physics and Bicphysics. 1923 he was appointed assistant and later 
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A Short Sketch of the Life and Activities of G.S. Landsberg, Academician 


m lecturer at the Institute for Theoretical Physics of the Moscow 


University. From 1923 to 1931 he was professor at the Second 
Moscow University, (which is now the Pedagogical Institute). 
Landsberg's work was strongly influenced by Mandel'shtam in the 
years from 1925. Numerous investigations of Rayleigh's scatter- 
ing (releyevskoye rasseyaniye) were conducted by Landsberg and 
his students in these years. Landsberg and Mandel'shtam examined 
theoretically the combination scattering and, in 1930, they dis- 
covered the fine structure of the Rayleigh line (liniya Ray leigh). 
They discovered the selective scattering light in 1931. 1932 
Landsberg was appointed corresponding member of the Academy of 
Science of the USSR. He recognized, above all others, the pos- 
sibilities of spectral analysis for purposes of material exa- 
mination, and he received the Stalin prize for investigations 
dealing with the same subject. At the beginning of the war, in 
1941, Landsberg supervised the erection of emergency installa- 
tion of the Physical Institute of the Academy of Science of the 
USSR in Kazan'. 1946 he became an acting member of the Academy 
of Science of the USSR. He was one of the organizers of the new 
Physical~Technical Faculty of the Moscow University. There are 

2 figures. 
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Soveshchaniye po elektricheskim kontaktam. Moscow. 19%. 


Elektricheskiye kontakty; trudy soveshcheniya (Electrical Contacts; Transactions 
of the (Conference) Moscow, Gosenergoizdat, 1958. 303 py. 4,150 copies printed. 


Editorial board: B.S. Sotskov (Resp. Ed.), V.V. Usov, R.S. Kuznetsov, I.Ye. 
Dekabrun, and Z.S. Kirillova; Ed.: I.Ye. Dekabrun; Tech. Ed.: K.P. Voronin. 


PURPOSE: This collection of arvicles is intended for engineers and technicians 
designing, developing and operating electrical apparatus and is concerned with 
electric contact materials. It may also be useful in scientific research in- 
stitutes and laboratories. : ee 


COVERAGE: This book comprises reports delivered at the Electric Contacts Conference 

- held in Moscow in November, 1956. These pavers cover physical processes occurring 
during connecting or disconnecting, methods of designing and testing electric 
contacts, production and characteristics of contact materials. During this con- 
ference of the Institut avtomatiki telemekhaniki AN SSSR (Institute of Automation 
and Telemechanics, Academy of Sciences, USSR) participants approved periodic 
conferences of physicists, metallurgists, chemists and apparatus design specialists 
to discuss problems of electric contacts, which are the components of electric 
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apparatus primarily influencing the reliability of electric systems, especially 
ad-c control systems. Their physical, thermal, mechanical and chemical processes 
have still not been well analyzed. References are given at the end of most of 
the reports. 


TABLE OF CONTENTS: 
Foreword 3 
I. PHYSICAL PROCESSES T 


Kragel'skiy, I.V. (Institut mashinostroyeniya AN SSSR - Machine-Building In- 

stitute, Academy of Sciences, USSR) Contact Area of Rough Surfaces T 
According to the author, ideal smooth surfaces of mica protrusions measure 
20 A, on the best quartz crystal 100 A, on highly polished metal surfaces 
0.05 - 0.1 micron, and on rough metal surfaces 100-200 microns. Moreover, 
the machined surfaces usually have.a wavy structure. The author has de- 
voted his poper to finding methods of calculating the actual area of con- 
tact of surfaces. After a detailed theoretical and practiral analysis he 
derives formulas for practical usé by designers. There are 6 references, 
of which 5 are Soviet and 1 English. 
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Mendel'shtam, S.L,, Sukhodrev, N.K. and Shabanskiy, V.P. (Fizicheskiy institut 
AV SSSR Iestiiene of Physics, Acedemy of Sciences, USSR) Processes Occurring 
on Electrodes During an Arc Discharge 25 
This article is an abridged version of the report delivered at the 10th 
Spectroscopy Symposium. ,It was printed in full in the transactions of 
this symposium. It is based on the results of research carried out by 
the authors at the Institute of Physics. The authors found that pro- 
cesses of arc discharge are different for the plate and cathode. Pho- 
tographs of spots, left after the discharge show a different structure, 
the plate sport being much larger than the cathode are. 


Zolotykh, B.N. (Tenilelektrom, Academy of Sciences, USSR) Dynamics of the 
Process of Electric Erosion of Metals by Electric Pulse Discnarge 27 
The author explains briefly the theoretical fundamentals of this pheno- 
menon and discusses in detail its basic regularities, the additivity law, 
the relation between erosion volume and spark energy, the relation be- 
tween erosion volume and thermal constants of metals, the polarity of 
electric erosion and its relation to pulse duration. He reports results 
of experimental investigation of the formation of #pots and indentations 
on electrode surfaces caused by single pulse discharge. He refers to G.V. 
Gusev and A.S. Zingerman and thanks A.I. Kruglov, Zh.Ye. Gryazunova and I.P. 


Korobova. 
Card 3/ 11 
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Ukholin, 8S. A., Candidate of Fhysical-Yathenatical 30-2-38/49 
Sciences 


New Studies in the Field of Spectroscopy (Novyye ravoty 
v oblasti spektroskopii). Conference in Moscow (Soveskchaniye 
v Moskve) 


Vestnik Akademii Nauk SSSR, 1958. ; Ur 2, pp. 107-107 - 
(USSR) 


The 11th ail Union Conference for Spectroscopy was held from 
December 2 to Decenver 10, 1957 in lioscow. The Sorics were 
particular problems o spectroscopy and questions of lumin- 
escence. About 600 representatives of scientific research in- 
stitutes of the AS USSR and the academies of the Union repu- 
blics, of the branch institutes and the universities of 36 
cities of the country touox part. among the guests there were 
scientists fron China, Roumanie, Yugoslavia, the German Demo- 
cratic Republic, the German Federal Republic, the USA, Eng. 
land, and France. In 7 ceneral meetings and 12 sectional meet- 
ings 132 reports vere heard and discussed. They treated the 
theoretical and experimental determination of the atom con- 
stants, the spectroscopy of the plasma, of the crystals and 
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Conference in inuscow 


of the transition stages, the investifationof intermolecular F 
interactions, and the investigation of the conversion of the 
electric energy and spectroscopy of the stages cf molecular 
oscillation. The cpening speech was held by S. L. Mandel! 

shtam, Chairman of the Comission for Spectroscopy. S. E. 

Frish reported on Soviet spectroscopy during the last 40 

years, and A. F. Prikhot'ko reported on the investigation of 
nolecular crystals especially at low tenyeratures. There 

were also many discussions. 


AVAILABLE; Library of Co:.gress 


1. Spectroscopy~Applications 2. Luminescence 


APRA SA ETS 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032110020-1" 


ee 


ep RDRSe. 00513R001032110020-1 


eeu rear renee reo 


"APPROVED FOR RELEASE: 03/13/2001 


TS HL ee Se 


cs 


MANDEL! SIEEAM, Beles SUKHODREV, N.K.; SHABANSKIY, V.P. 


Processes on spark-discharge electrodes. FPiz.sbor. no.4:14G- 
154 '58, (MIRA 12:5) 


1. Fizicheskiy institut imeni P.N.Lebedeva AN SSSR. 
(Zlectric spark) (Blectrodes) 
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MAZING, M.A.; MANDEL'SHTAM, S.L. es 
Broadening and shift of spectrum lines in the plasma of a * 


gas discharge. Fiz.sbor. no.4:305=307 '58. (MIRA 12:5) 


1. Fizicheskiy institut iment P.N.Lebedeva AN SSSR. 
(Spectrum analysis) (Blectric discharges through gases) 
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BALANDIY, VN; MANDEL'SHTAN, S,1L. 
Possibility of analyzing the composition of a metal in an 
oa reac without taking a sample. Piz.sbor. no.4: 387— 
2 (MIRA 12:5) 


1. Fizicheskiy institut imeni P.N.Lebedeva AN SSSR. 
(Metals-~-Spectra) 
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‘AUTHOR: Mandel’ chtam,SoLs . g0v/48-22-6-1/ 28 
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TITLE: Opening Address (Vs tupi tel’ noye slovo) 


PERIODICAL: Izvestiya Akademii nauk sssRk, Seriya fizicheskaya» 4958, Vol. 22; 
Ne 6, pp. 647-649 (USSR) 


ABSTRACT: This speech was made on the occasion of the opening of the 
XI. All-Union Congress on Speotros copy » gnich took place j{mme- 


diately after the October festivities (during the first days of 
November 4957) at Moscow. The author mentions that under Soviet 
rule important discoveries were made in this field in the USSR, 

by 


above all in the field of atomic and molecular spectros copy » 
Vavilov and Cherenkov. Further, the works by D.S.Rozhdestvenskiy » 
§,1.Vavilov: C.G.bandsberg, V.A.FOK, A.N.Terenin and 
V¥,N.Kondrat' yev» woich deal with this field, are mentioned. The 
author further points out that applied spectros copy is particu- 
larly well developed in the USSR, and that 44 is being used in 
various ways for research work and production control. The 

author spoke & few words in connection with the decease of 
@.§.Landsberg, Member, Academy of Sciencess USSR and former head of 


Card 1/3 the commission for spectroscopy» qhich took place this year. 
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The author further tells that the last congress on gpeotros copy: 
which took place at L'vov was attended by 4600 delegates, and 
that 300 lectures were delivered. The excessive number of dele- 
gates and the great number of gubjects to be dealt with by 
‘Lectures were disadvantages which caused the organizers of the 
congress to convene such meetings every years but only for one 
particular field of spectroscopy. Thus, i% is intended this year 
to deal only with the physical problems of spectrosccpy : and that 
problems of applied spectros copy will form the aola subject of 
the XII. meeting. The author is, however, of the opinion; that 
yecently a "dangerous tendency". has been developing in the USSR 
with a view of forming two g7oups of * gpectroscopists": The 
‘atomists" and ths "moleculista”. For the convenience? of the 
delegates it wes decided that on forencons Lecrures of a general 
character will be held, while specia- leotures will figure on 
the afternoon programe Finally, the author gtresses the impor 
tance of maintaining contact with other countries, and he 


mentions the names of foreign scientists who attended the congress 
Card 2/3 to which they had been invi fed; Professor Badareu (Roumania) » 


Tale eet 
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Professor Bartel's (German Federal Republic) , Professor and Mrs. 
Grillot (Griyo) cast , Professor Lokhte-Khol' tgreven (German 
Federal Republic) » Professor Ritchl' (German Democratic Republic) » 
Professor Thompson (England), Professor Yanke (German Democratic 
Republic) , Professor Khadzhi ( Yugoslavia) , Professor 
Chzhou-Tun-Tsin (Chinese People's Republic), Professor Dike 

(USA), and Professor Lecante France) - 


1. spectroscopy-—USSR 2. Scientific personne1--Performance 


Card 3/3 
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Vaynshteyn: L. A. ’ Koloshniko7, V. Ge ? $0V/4,8-~22-6--20/ 28 
Mazing, M. A., Handel’ shtam, Ss. Le; 
Sobel'man, I. : api a dia 


On the Broadening and Displacement of Spectral Lines in a Highly 
Ionized Plasma (Ob ushirenii i sdvige spektral’nykh liniy ¥ 
wysokoionizovannoy plazme) 


Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, Vol. 22, 
Nr 6, pp. 718-719 ( USSR) 


The investigation of the breadth and shape of spectral lines ans 
not characterize the excitation of atoms with sufficient accuravy> 
and therefore an investigation of the breadth and the displacement 
of the lines is more advantageous for determining the causes of 
these phenomena. The principal cause of the broadening and dis- 
placement of spectral lines in a highly ionized plasma is its in- 
teraction with charged particles. For lines with quadratic Stark 
effect the impact theory of broadening results in the following 
expreasions for the breadth % lines and their displacement: 


ihe 41 240), Bis, 3, ran = 9 8c 9 vl/ BY. 
where 0), denotes the constant of the quadratic Stark effect, 
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vy - velocity, W . the density of the axcited particles. Herefrom 
4t follows that the ratio petween the breadth and the displacement 
of C,.7 and Wis independent and equal to: r/4 = 1,6, In the 
ease of interaction of a aifferent kind, a3 €Z> according to the 
equation by Van der Vaal /2\ = 2.8. The task to be carried 
out by the present paper was to find a correct explanation of ths 
interaction between radiating atoms and charged particles, 1. 9 
the applicability of the aforementioned g°- forma with respest 
to the lines with quadratic Stark effect. As objects the lines 

Ar Il, which are excited in the channel of the spark dis charg?s 
wera selected. Measurements of breadths and displacemen%s of lines 
were carried out photographically. Results are given by a table. 
By checking these results i% was found that those obtained by ez- 
periment sontradioted theoretical results completaly. This is ex- 
plained by the fact that the initial expression for the displace- 


ment of tne frequency of the atom oscillator A@ =C , where 
R denotes the distance to the exoiting electron, is not applicable 
Card 2/3 in thia case because the eleotrons playing the prinsipa. paré in 
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Lines in a Highly Ionized Plasma 


the broadening of the lines form a Weisskopf radius that is too 

small. The field formed by the electrons turns out to be so 

strong on this occasion that the Stark effeot ceases to be 

quadratic and goes over to linearity. There is no reason to be-~ 

lieve that the field changes slowly and is quasistatic as is 

alleged by a well-known theory. The problem is still being dis- 

cussed. There are 1 table and 3 references, 2 of which are Sovist. 2 


ASSOGIATION: Fizicheakiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev, AS USSR) 


1. Spectroscopy 2, Electron gas--Spectra 3. Perturbation 
theory 


Card 3/3 
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24(3), 24(7) SOV/ 51-6-6-2/34 
AUTHORS : Sukhodrev, N.K. and Vandel ' shtam , Sele 


TITLE: On the Temperature of Electrode Vapours in a Spark Discharge 
(0 temperature parov elektrodov v iskrovom razryade) 


PERIODICAL:Optika i spektroakopiyea, 1969, Vol 6, Nr 6, pp 723-728 (USSR) 


ABSTRACT: Vapour temperatures in a spark are usually assumed to be equal to electron 
temperatures of atoms and ions of the vapour. Electron temperature carn 
be determined from the relative intensity of two or more spectral lines, 
provided atoms are distributed in excited levels according to Baltsann's 
law. Earlier measurenents (Refs 2, 3) yielded values ~10 000° for 
temperatures of electrode vapours in electric sparks; these values refer 
to colder {oater) parts of vapour clouds ("flames"). The present paper 
discusses dateruination of temperatures in hotter parts of vapour 2 
clouds, Al III, Sn IV and Si IV lines wore used (Table 1). Aluminium, 
tin and silicon were used because their atoms have sufficiently high 
fonization and excitation potentials to allow determination of temperatures 
above 10 OOO°K. A glass spectrograph ISP-651 was used for Al IilI lines 
(visible region) and a quartz spectrograph ISP-22 was used for Sn IV and 
Si IV lines (ultraviolet region). The apgaratus used is shown in Fig l. 
The image of a spark 8; was focused on 4 spectrograph slit via 
an intermediate slit d, a concave mirror Op and a rotating pane 
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mirror M,. The latter wan rotated at 1-3 mm/sec producing a time 
scan (display) of the spark on 4 recording film in the spectrograph. 
The time resolution of the spark spectra ranged from “0.04 to 0.1 psec. 
Sparks wore synchronized with rotation of M) by means of a device, shown 
at the bottom of Fig 1, which ensured that a sperk at 8) wos produced 
when the image of S$) was focused at the spectrograph slit. The spark 
discharge circuit parameters were: C = 0.01-1 pF, L = 2-3000 nH. The 
voltage across the spark gap S] was 15 kV and the distance between 
electrodes was 2.5mm. A record of a spectrum obtiined between tin 
electrodes is shown in Fig 2; it contains Sn IV, 8n I, N II and O II lines. 
The results are given in Tables 2-6. Table 2 refers to sparks between 
tin electrodes (Sn IV lines). The results of Table 3 (Sn IV lines) were 
obtained with one tin and one copper electrode. Table 4 gives temperatures 
deduced from Sn IV and N II lines. Table 5 gives the results obtained 
with one aluminium or 10%-Al bronze electrode (Al III lines). ‘fable 6 
gives temperatures deduced from experiments with "silumin" electrodes 
containing 10% Si (Si IV lines). The temperatures deduced from Sn 1V 
lines were ~28 O0O0°K, from Al III lines they were 30 000°K and from 

card 2/3 Si IV lines they were 35 O00°K, Because of high scatter of the results 
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it was impossible to say whether the differences between these three 

sots of temporatures were due to a definite cause or accidental. Since 
tho 8 park~channel temperature, deduced from N II and N III lines, is 

35 OCO°K, the results obtained suggest that tin, aluminium and silicon 
vapours were heated and excited in the spark channel itself. Acknowledg- 
ments are made to L.P. Malyavkin and V.K, Bardin for their help in 
experimental work. There are 5 figures, 6 tables and 13 references, 


6 of which are Soviet, 


July 8, 1958 
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@ English, 1 German and 4 international. 
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SOV/51-7-2-2/34 
Tskhay, N.S. and tiandel'shtam, S.L. 
emer eth SA SIRS up GOON 
On the Influences which Affect the Intensity of Lines in the Piame 
Spectrum (O vliyaniyakh na intensivnost’ spextral'nykh liniy v 
spektre plamueni) 


Optixa i spektroskopiya, 1959, Vol 7, Nr 2, pp 141-151 (USSR) 


Tne authors studied changes in the intensities of the lines in the 

flame svectra of sodium and strontium when the form of the compound used ; 
to introduce the element was altered and the changes which occurred on ' 
introduction of compounds of othsr elements. To find the reasons for 

these changes it is necessary to investigate the viriations produce 

in the density of free sodium or strontiur atoms in the flame and the 

variations in che conditions of excitetion of these etans. The method of 
anomelous disversion wae used to .easure the densities of atoms in the 

flame. The apparatus used is showm schematically in Fig la; itis 

based on D.S. Rozhdestvansxiy's interferometer. To measure the densities 

of atoms at vurious distances from the axis of an acetylene flame . 
(1 in Fig la) the interference fringes were Localized at the centre of 

the flame parallel to ite axis. By means of three plane mirrors 2, 3, 4 

and a lens 5,the flame and the interference fringes were projected on to 
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a spectrogragh slit 6, at right angles to the latter. A three-prism 
spectrograph ISP-51 was used. Solutions of the compounds employed ware 
injected into the flame by means of an atomizer of the usual type. 
flame diameter vas 11 mm when Na, &K or Me were introduced into it, 

9 mm for Li and 7 mm when Sr, Ca and Ba were used. The densities of 
atoms were messured at a height of 15 mm above the blue part of the flame. 
The experiment consisted of measuring the displacement of the intor?arence 
fringes near an absorption line of the element studied. the charss 12 
the refractive index of the flame which produced this displeceuent ~¢ 
related directly to the atom density ¥ by Sellmeier’s forma. the 
displacement of the interference fringes was ueasured with a nicroscope 
with an error of t5%. Apart from the atom density N which ves # mean 
across the flame, the authors determined also the distribution of stams 
across the flame by measuring the displacement of the interference 
fringes at various distances from the centre of the flame. The aut:ors 
recorded also photographically the intensities of the atomic lines and 
they seasured the flame tenperature (using self-reversal of the lines). 
First the authors studied the effect of the canpound which mas used to 
saadriiye introduce sediua or strontium. Sodium atoms were introduced in the form 
vs vu 


The 


of NaCl, NaoCOz and NagsO, and strontium atoms were introduced as 
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SrClz and Sr(NOz)p2. Displacement of the central interference fringe 
vas measured at distances of 1.3 and 2.6 A from a sodium line at 5890 
and at a distance of 0.52 & from a strontium line at 4607 A. Secondly 
the effect of MgClo, caClo, Srlo and BaCl»g on the density of sodium 
atoms in the flame and the effect of Nacl avi CaClp on the density of 
strontium atoms in the flame were investigatec. The authors measured 
the displacement of the central interference ring at 4 distance of 

1.3 } fram a sodium line at 5890 A and at a distance of 0.52 R trom a 
strontium line at 4607 Rh. The results (Figs 2-7) show that the changes 
in the intensities of sodium and strontium lines,under conditions 
discussed above, are due to similtaneous effect of two factors: 

(1) @ change in the free atom density in the flame due to 4 change in 
the rate of supply of the solution and (2) a change in the conditions 
of excitation due to a change in the flame temperature. ‘Thia conclusion 
is confirmed by theoretical calculations. There are 8 figures and 


16 references, 5 of which ara Soviet, 5 English, 1 German, 1 Dutch, 
2 Swedish and 2 others. 


September 9, 1958 
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<4(7) SOV/ 48-23-8-18/25 
AUTHORS: Mandel'shtam, S. L., Mazing, M. A. 
eee ae 
TITLE: Widening and Shift of Spectral Lines in the Plasma of Gas Dis- 
charge 
PERIODICAL: Iavestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 


Vol 23, Nr 8, pp 1017-1020 (USSR) 


ABSTRACT: In the present paper the widening of spectral lines with 
quadratic Stark effect due to charged particles is investi- 
gated. The equations (1) for the width and shift of the lines 
are described. To compare theory with experimental results, the 
dependence of width and shift on the constant of the quadratic 
Stark effect and the ratio of width to shift are investigated. 
The results show remarkable disagreement with the theory by 
Weisskopf and Lindholm. Analysis of this disagreement resulted 
in the development of an unsteady theory of the widening of 
linea. According to the assumptions of the theory, a smaller 
effect of the collision of electrons with atoms as well as in- 
elastic collision of electrons with atoms are taken into ac- 
count. For this theory, the nonuimensional parameter 8 is given 


Card 1/2 by formula (2), which characterizes the width and shift of : 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001032110020-1" 


Lae 


? : CIA-RDP86-00513R001032110020-1 
APPROVED FOR RELEASE: 03/13/2001 oe a. 


Srp are ASS SSUES Be 


SOV/48-23-8-18/25 
Widening and Shift of Spectral Lines in the Plasma of Gas Discharge 


lines. The ratio of width to shift depends on this parameter. 
Figure 1 shows a comparison of theoretical values - calculated 
by the unsteady theory - to experimental results. Good agree- 
ment could be obtained. It was found that this theory permits 
the determination of electron density from the width and shift 
of lines. Table 4 compares electron densities calculated by 
the steady and unsteady method. There are 1 figure, 4 tables, 
and 2 references, 1 of which is Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 
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AUTHOR: Maendel‘gshtan, S. L. ; 
~~ Salad TERR TTY tang 

TITLE: tnorotictory Gr@ewh ahi Une hicl oA Sn lar soe runes 

on Opeetrosecpy 

me a. E. ret ae i) : yo 

PERIODICAL; Izvestiya Akademil nauk SSSR. Seriya Pigichesxaya eer 

Vol 23. Nr 9, pp 1054-1056 (uss) 
ABSTRACT: in his inbrokathory cpegaip vas oth 

Shooretian2 suetbroscory lal Geen 

and thet at the Leth vonferenes: | Pevemse: 

epplization of specvroseopy te cue 


spectral anelvais wilt ba traa 
years, concenyration could be 
of i074 ~ 10754, a survey give: in form of 
lectura showed that today already concensrat tone may be de- 
termined within the ranga of “O7' © (974% which are cof im- 
portance e.g. for semiconductor angiaearing. It was gtated 
aith satisfaction that Soviet spectresccpy performed pioneer 
work in the course of razen? years with respact t? the deter- 
mination of gases disgolved ia mevals tna u-roys, In Soviet 
industry photoelestrisal meshu‘s are at presen” adout to be 
introduced inte spevtral anaiy27i3. ana the importance of these 

Card 1/3 methods fir automation is pointed out. Empicyment of these 
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methods in the American aluminum industry is given 25 an aan 

ple, and it +s pointed cut that the istelopmant cf phctoelesa- 7 

trical methods in X-ray spectcal anecyate still leaves mucna » 

to be desired. I. B. Borovekly gave & Burts ‘f this problem. ; 

A consideratle number of lectures deals with analysis methods a 

for powdered specimens an? rare aertha as well as with the t 


physical bases cf spectra. ana.ysur. Atomic gpertral analysis 
ig considered to be ar independant Loanin :f scienze with & 

ay 3S Lae. Partner, the 
atrgnte?. and tt is found 

; rlyzig only geme partial 


well developed theory, aad is : 
mclecular spectral analyti¢ 16 lave 
thet, in contrast ts atomic apec:: 


problema are gcived in this ca 


deve.cumen. cf cantro. 
methods in the productivn of t industry three papera3 
by V. M. Chulanovsk:y, Pe Ae Bezhul M.oMS Sushchi 

and by B. S,Neporent are considered :. te Mf importance. Tan 
papersdeal with paramagnetic alect and oucléar resonances, 
and in connection with the develepmeat wf luminescence spectral 
analyses the scientigts Pe 5. Ilenant E, V. Shpo. skiy. and 

A. F. Prikhut'ko ave mentiined. P. P. Fectiie. o.evpied him- 


> 


self with spsctroscopic polarization methods and L. A. Tumerman 


a 
Card 2/3 dealt with the application of spectr-ecspical methets in bic- 
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Tntroductory Speech at the Tretfhe fu se 

Conference on Spectrcessopy 
chemistry and biology. The instruments IKS~*4 SF-1, DFS-12, 
and others, which are produced by the Soviet industry for 
molecular analyses, aré mentioned. The scientists S. A. Borovik, 
Member of the Commission for Spectroscopy, I. A. Shoshin, 
who ia also a member of this commission, and ¥. Se Miliyanchuk 
are mentioned, who have died aince the last conference, and 
honorable mention is also made of G. S. Landsberg, the former 
initiator and chairman of these conferences. 
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Butelov, M. M., Vinog: maou, a. I. 
GQ. B., Mandel‘eht : 
Semel 

Photoelectric Stylometer Wit 
‘ Invisible Lines of the Speotrua 


sov/46-23-9-26/57 
Ivanteov, L. ¥-» Tutugova, 


h Yieusl Control of the Position 


SgSR. Seriys fisicheskaya. 31959, 


xademit nauk 
: Bales 1192 (USSB 


Yo. 23, Br 9s pp t1t0 ~ 


By replecing the gl: e-dispersion hired bay 
(Fag 1) of diffraction optical systea (Pig 2)+ aero ee 
micpe potas se! ty FES) t7 Pe ety te eiectron-optical con- 
extended, espects > Reba te 
nes of the spectrus cay 

centers tne serithe type TES were developed and tested Loan 
authors; the converter operates with 45 antiaony ~oeniuaces ae 
the device hse en uv-transaiesive window, eo that s via 


@ ware length Tange of 
servation of the speotrus within br eee eee suk eouial 7 


" de possidle. Pigures 
= in thene tee 4{nstramente, iD which the sn ee ay 
spectrum vith respect to the outlet elit is brovs oe kkas 
rotating the dispersion ayaten. The Line intensity ° 


inetrusents is comparable to that of instruments, the spectrum 
of which has e length of 200-300 R. wext, investigation of 

the linee by aeane of the electron-optical converter is describ- 
ed, end for both instrumente @ survey of the principal charac- 
teristic features is given. The focal distances of the airror 
objectives of the oolliastor are 600 and 7§o aa respectively, 
the refraction angle (quarts prisa) in one of the instrunents 

de 60°, whereas the diffraction grating of the other has 600 
grating lines per sillimeter. The electron-optical arrangerent 
makes it possible to observe the fine details of somplicated 
epectra, especially of iron, and this device is said to have 

a great future. There are 2 figures. 
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AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT: 
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SSR Ee aS 


SOV/56- 36-4-66/70 


Mazing, MW. A., Mandel'shtan, S. L. 


ae aed 
On the Widening of Spectral Lines in a Highly Ionized Flasma : 
(Ob ushirenii spektral'nykh liniy v sil'no ionizovannoy plazme) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36, 0 
ir 4, pp 1329-1331 (USSi) 


Already in earlier papers the authors measured width and shift 
of spectral lines in spark discharges (Ref 1); here a short 
introductory report is given about this problem and also about 
the theoretical connections between line width, shift, and the 
plasma parameters. The authors carried out much more accurate 
measurements of the line width y and the shift A of 50 Ar II - 
lines as well as of some He I -lines in the plasma of a spark 
discharge in argon and helium. Experimental data: U = 14 kv, 

Cc = 0,02 F, L=10 H,T 5 30 - 40000 K, electron concentra- 


tion ~1o'! cm. The spectra were photographed by means of a 
spectrograph with a dispersion of 2k/mm. The accuracy of measur- 
ing line width amounted to 5 - 10%, the smallest still record- 
able shift was ~ 0.03 A. The results obtained from measuring 


3 ie 
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SOV/56-36-4-€6/70 

On the Widening of Spectral Lines in a Highly Ionized Plasma 
6 Ar II -lines are shown by a table; they are typical of this 
kind of measurements. 

A, a 167 1 Hee? 107 "a sec”! y¥/& 
4579.4 5.1 0.45 W115 
4460.4 3.8 0.66 5 6 
4598.8 8.4 2.7 3.4 
3561.0 12 5.0 2.4 
3559.5 13 5.6 23 
4474.8 15 7.8 1.9 
There are 1 figure, 1 table, and 6 references, 3 of which sre 
Soviet. 

ASSOCIATION: Pizicheskiy institut in, P. N. Lebedeva Akademii nauk SSK 
(Physics Institute imeni P. N. Lebedev of the Academy of Jcien- 
ces, USSR) 

SUBMITTED: February 12, 1959 
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SOV/56-37-2-4/56 
AUTHORS: Lebedev, S. V., Mandel'shtam, S. L., Rodin, G. M. 


TITLE: On the Short-wave Radiation of a Vacuum Spark 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 37, Nr 2(8), pp 349-354 (USSR) 


ABSTRACT: The spectra of the highly ionized atoms in a spark discharge are 
in the ultraviolet range and in the range of soft X-ray radia- 
tion; it was investigated down to 6 & (Ref 1). In this case the 
excitation energy amounts to 2000 ev. In the present paper the 
authors give results obtained from investigating these spectra 
within the range A< 6 i, as well as an evaluation of the dis- 
charge temperatures by means of a spectroscopic method. (Anal- 
ogous temperature measurements have already been carried out by 
Akimov and Malkov (Ref 2).) The measuring method is first brief- 
ly described (iron electrode - one plate and one cylinder, dis- 


é| 


tance 4 mm; initial pressure in the discharge chamber 1.10 “mm Hg; 


current source: condenser 3.3 AUF, 40 kv, 1.5 ME, 0.282, 


a ac = 4.8:104a; absorption of the longer-wave radiation by 
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beryllium filters; recording: photomultiplier FEU-25 and cathode 
ray oscillograph. Total sensitivity of the FEU: 10 e/ lumen; 
filter dimensions: thickness 0.25 mm, diameter 16 mm; scintil- 
lators: tetraphenyl-butadiene in polystyrene and CsI(T1l), 

5 mm thick . The results are given in form of characteristic 
oscillograms. Three series of measurements were carried out 
under various conditions and by using the two above-mentioned 
scintillators, and the latter are described in detail. The sec- 
ond part of the paper deals with temperature evaluation. The 
value obtained for electron temperature in the case of a spark 
discharge in a vacuum was found to amount to 2.102 °K. These 
evaluations agree with measurements. Figure 5 shows the temper- 
ature dependence of the intensity of the lines of multiple 


3 


charged ions for an electron concentration n, = 10 Selectron/om ; 


the curves from Al V to Al X are given. The position of the 
curves shows to what extent temperature evaluation depends on 
ionization - the curves shift with increasing ionization towards 
higher temperatures; to the here mentioned temperature of 


50 
Card 2/3 2.10° ~K there corresponds the Al VII peak. There follows a 
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short discussion of the excitation mechanism, which might ex- 
plain the spectral composition of the observed radiation. 
There are 5 figures, 1 table, and 8 references, 4 of which are 
Soviet. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR ot 
(Physics Institute imeni P. N. Lebedev of the Academy of ; ‘i 
Sciences, USSR) 


SUBMITTED: March 3, 1959 
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3.2430 (182,26 6) $/560/61/000/010/002/0 16 
2 D299/D302 
[7 24So / 
AUTHORS 3 Mandel'shtam, S. L,, Tindo, I. P., Voron'ko, 
—K., Shurygin, A. I., and Vasiltyev, B. N. 
TITLE: Study of solar X-radiation. I. Geophysical- 
rocket measurements 
SOURCE: Akademiya nauk SSSR, Iskusstvennyye sputniki 
Zemli. no». 10. Moscow, 1961, 12-21 Mi 
TEXT: This is the first of 3 investigations on X-radiation 


in the range below 10 Q carried out by research rockets and the 
2nd and 3rd Sputniks. Provisional results of these measurements 
were set forth in brief in an earlier study. Experimental 
method: The measurements described in the present article were 
carried out during the flight of 2 research rockets. The crime 
object of the measurements was to accumulate experimental data 
and to develop a method for subsequent measurements by means of 


cara (1/5) 
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earth-satellites, As detectors, photon counters were used, as 


these are more sensitive in the spectral range ~ 10 & than 
vacuum photomultipliers. The sensor unit was placed on the in- 
strument container which turned automatically towards the sun. 
Special precautions were taken to ensure that no corpuscular y 
radiation should interfere with the measurements. In the first 
launching, the sensor unit incorporated 2 similar counters 
directed towards the sun; one of the counters had a magnetic 
shield, and the other had none. In the second launching, both 
counters haq Magnetic shields, but the second counter was at an 
angle of 15° towards the sun, recording non-solar radiation only. 
Standard counters of type C57 % (SBT-9) were used, The charac- 
teristics of the counters are described. The councing rate was 
calculated from the telemetered data. The 2 rockets were 
launched on July 21, 1959, in the morning and evening respective- 
ly. On that day, the solar activity was intense. Kesults: A 
figure shows the dependence of the counting rate on altitude. 
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A considerable K-ray flow was recorded from altitudes of 95 km 
up. Owing to the stability of orientation of the container with 
respect to the sun, it was unnecessary to make allowance for the 
angular dependence of counter efficiency. From the counting- 
rate data, the energy distribution and the magnitude of the 
energy flux outside the atmosphere were calculated. The data 
processing was based on the expression Med ~ OWErt 9) ay" 4 


2 


where is the mass of an inclined air-column of 1 cm 


mn. 
incl 
cross-section lying between the apparatus and the sun, I aa Y 
the mass of a vertical column equal to the atmospheric pressure 

at the given altitude, and @ (2) is determined by the zenith 

angle of the sun z. A ew sta the counting rate as a 


function of Ds nel? Assuming the spectral region under investi- 


gation to be continuous, it is possible to construct the photon- 
distribution curve by means of the counting-rate curves, the mass 
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coefficients of absorption of air, and the spectral-~sensitivity 
curve of the counters. A figure shows the photon-distribution 
curves as a function of wavelength. The energy distribution in 
the morning and evening launchings was found to differ by a fac- 
tor of 3. It is difficult to ascertain whether this difference 
ig real. ‘The main source for the continuous radiation is elec- 
tron bremastrahlung in the field of hydrogen and helium ions. 
The obtained electron temperature considerably exceeded the 


value of Fayed 73x 10° °x obtained in subsequent investiga~ 


tions by space~ships. A comparison of measurements conducted by 
Friedman (in 1953) during a minimum-period of solar activity 

with the authors! measurements (in December 1960, by space~-ship) 
after a maximum-phase showed that the temperature and intensity 


of radiation are greatly dependent on the phase of the sun cycle. 


As the above-described rocket investigations were carried out 
for very low positions of the sun above the horizon (in contra- 
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distinction to Friedman's investigations), further systematic 

measurements are required. In ensuing articles, the results of 
measurements carried out on the 2nd and 3rd Sputniks will be 

given, as well as a description of the electronic equipment. 

There are 11 figures and 20 references: 8 Soviet-bloc and 12 non- 
Soviet-bloc. The 4 most recent references to the English-language 
publications read as follows: G. Elwert, J. Geophys. Res., 66, 

391, 1961; H. Friedman, Trans. Intern. Astr. Un., 10, 706, 1960, 

Cambridge Univ. Press; tT, A. Ghubb, H. Friedman, R. W. Kreplin, 

J. Geophys. Res., 65, 1831, 1960; R. W. Champion, R. A. Mingner, 6 
Plan, and Space Science, 1, 259; 1959. a 


SUBMITTED: May 17, 1961 
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2.1100 : 
AUTHORS: Mandel'shtam, S.L., Tindo, I.P., Voron'ko, Yu.K., 
: Vasil'yev, B.N. and Shurygin, A.I. 
TITLE: Studies of solar X-ray emission. It 
SOURCE; Akademiya nauk SSSR. Iskusstvennyye sputniki Zemli. 
no.ll. Moscow, 1961. Rezul'ttaty nauchnykh 
issledovaniy, provedennykh vo vremya poletov vtorogo 
i tret'yego kosmicheskikh korabley-sputnikov, 3-14 
TEXT: In a previous paper Cref.i: Iskusstvennyye sputniki 
Zemli, no.10, Izd-vo AN SSSR, 1961, p.12) the authors reported ‘a 
measurements of the intensity of solar X-ray emission below 10 & 


which were carried out with the aid of geophysical rockets. In 
the present paper they report the corresponding results obtained 
with the second and third Soviet spaceships on August 19-20 and 
December 1-2, 1960. The aim of the measurements was to investi- >) 
gate the intensity over an extended period of time(of the order 
of a day or two). Preliminary results have been given by the 
authors in another paper (Ref.2: Dokl. AN SSSR, 140, 1058, 1961). 
The second spaceship carried six end-window photon counters 


(15 mg/cm? beryllium foils) with an oxygen-neon quenching mixture. 
Card 
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These counters were developed under the direction of I. A. Prager 

and S. M. Perel'man. The counters had a sensitivity of between 

QO.1 and 0.2 pulses/photon in the wavelength range 3-7.5 R. The 

counters were mounted so that their axes were oriented along six 
directions at equal angles to each other‘ the field of view of 

each counter was 45°. The telemetric record showing the counting 

rate as a function of time is reproduced. It is estimated that 

the flux of radiation in the range 2-10 A, which was recorded 

aueaDg the flare of August 19 (15 hr 33 min) was of the order of mn 
7-107 - 1.5°10 ° erg ea sec. The apparatus mounted on the 

third spaceship was somewhat modified. Three types of probes were a 
employed so that the solar radiation below 10 & could be 

continuously monitoredtogether with interference due to radiation- e 
belt particles. The main detectors were two parallei-connected 

CE T-9 (SBT-9) counters with mica windows (1.6 mg cm7*) and 

located in a lead screen 1 mm thick. The counters were supplied 

by solar batteries. In addition, there were two "control 

counters" which were mounted at right angles to the direction of 

the sun. A tantalum plate was placed in front of the counter 
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windows and served as a target for the radiation-belt particles. 

The counters were practically insensitive to solar X-ray radiation. 

A third pair of counters was mounted onthe outersurface of the 

third spaceship. These counters were similar to those carried 

by the second spaceship. The aim was to estimate the spectral 

energy distribution by comparing the indications of the beryllium i = 
and the mica counters. Tne telemetric record obtained with the . 
aid of the third spaceship is reproduced. Tt,is estimated that \ 

the flux of radiation below 10 & was 2.5 +10 ° erg cm™* sec”. 

Moreover, the intensity of radiation in this spectral region 

remained constant within +20% during the observations. This was 

due to the fact that on December 1-2, 1960 the sun was very 


quiet and there was only one flare (importance oe The question 
of the flux and the energy of the particles recorded in these 
experiments is being examined at the present time. There are 


10 figures and 2 tables. 
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Using a Fabry and Perot etalon for the study of line widths 

in pulse discharge spectra. Optei spektr. 11 no0.4:556-558 0 
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